Following the report by the N.S.W. Health Department of five cases of nosocomial hepatitis C infection allegedly caused by contaminated circuitry, a revision of the existing infection control policy was undertaken. Review of the existing policies of other organizations and the published scientific data in this area was the basis of the revision. The final policy as it pertains to anaesthesia requires universal precautions, disposal or decontamination and high level disinfection of instruments and apparatus that come into contact with patients or blood or body substances and protection of the breathing circuit by a filter with disposal or high-level disinfection of all parts of the circuit not so protected for every patient.
The possible occurrence of cross infection due to contamination of anaesthetic circuitry in New South Wales (N.S.W.) required infection control policies to be revised. The revision was extensive and much of it was common to other areas of practice besides as well as anaesthesia. However, the sections dealing with anaesthetic circuitry, apparatus and instruments were exclusive to anaesthesia and considerations relevant to this area of the revision are presented.
The results of an investigation into an apparent cluster of five cases of hepatitis C in patients on an operating list in a N.S.W. private hospital was reported by the N.S.W. Health Department in May 1995 1 . Although an Infection Control Policy had been published by the N.S.W. Health Department in 1992 2 , an editorial accompanying the cross infection report commented that, although this policy required a filter to be used to prevent cross infection via an anaesthetic circuit, filters were not in general use at this time and were not used in the cases involved in the report 1 . The hypothesized route of cross infection was via the anaesthetic circuitry, as all other more plausible mechanisms were said to have been eliminated during the investigation.
In view of this event, and the previously reported cluster of five HIV positive patients on a minor surgical list done under local anaesthesia in a surgeon's consulting rooms 3 
INFECTION CONTROL POLICIES AS AT 1994
The infection control policies current in June 1994 and their recommendations for anaesthesia circuitry, apparatus and instruments were:
W. Department of Health
A section on anaesthetic procedures was part of a wider policy entitled "Infection Control Policy for HIV, AIDS and Associated Conditions" 2 . This section was based upon universal precautions and recommended for anaesthetic circuits both a filter and a decontaminated circuit for each case. It made no mention of the management of other apparatus or instruments (e.g. airways and laryngoscopes) other than to require a tray or trolley for used equipment.
The Australian and New Zealand College of Anaesthetists (ANZCA)
The relevant ANZCA document was the "Statement on AIDS and Hepatitis" 4 . This document was based on universal precautions and addressed predominantly the occupational considerations of infection prevention and management. The lesser section on patient protection had two components: reduction of blood transfusion and anaesthesia equipment. The anaesthetic equipment section noted that HIV transmission by anaesthetic apparatus had not been demonstrated but was theoretically possible and therefore "the highest standards of cleanliness and hygiene (were) mandatory". Although, presumably not its intent, an appropriate interpretation of this would be sterilization or disposal of all anaesthetic circuits, instruments and apparatus after each patient.
The National Health and Medical Research Council and The Australian National Council on AIDS (NHMRC/ANCA)
The NHMRC/ANCA policy "Infection Control in Office Practice: Medical, Dental and Allied Health" was published in 1994 5 . It recommended that "In-line filters can be used to limit the extent of contamination. All tubing and equipment between the patient and an effective filter or machine must be changed after each patient use". It required high level disinfection of all anaesthetic circuitry, apparatus (airways etc) and instruments (laryngoscopes etc). It was based on universal precautions.
The American Society of Anesthesiologists
In their document "Recommendations for Infection Control for the Practice of Anesthesiology" 6 , the Society recommended decontamination and high level disinfection or sterilization for all apparatus and instruments that came in contact with the mucosa. Whilst the need for universal precautions was not stated the intent that they should be applied was quite clear.
As to the anaesthetic circuit the Society's recommendation was that "Routine sterilization/disinfection of the interior of the anaesthetic machine is not necessary or reasonably feasible". Furthermore, it was stated that there was "insufficient outcome data to support routine use of bacterial filters for breathing circuits" and that "anesthesia ventilator tubing and bellows should be cleaned and disinfected at regular intervals".
American Association of Nurse Anesthetists
The policy document "Infection Control Guide" 7 was the most extensive of the anaesthesia infection control policies at this time. It was based on universal precautions and required sterilization of all appara-tus and instruments that came in contact with blood or mucosa.
The anaesthetic circuit was required to be clean, either by use of a disposable or disinfected circuit and further protected by the use of a sterile filter for each patient.
Association of Anaesthetists of Great Britain and Ireland
The Association's document "HIV and Other Blood Borne Viruses" 8 was written with occupationally acquired infection as the principal focus. There was a recommendation that "oropharyngeal airways, laryngeal mask airways, nasopharyngeal airways, tracheal tubes, other instruments used in the airway and contaminated breathing systems must either be disposed of or sterilized between patient use". The guide recommended universal precautions in infection control. It did not mention the use of filters.
Revision of the N.S.W. Infection Control Policy would require the following topics relevant to anaesthesia to be addressed:
Universal Precautions
In N.S.W. in 1992, the incidence of hepatitis C was 0.7% in self-declared risk-free volunteer blood donors 9 . Furthermore, in the investigation of the cluster of five HIV positive patients on a minor surgical list reported in 1993 3, a further 54 HIV positive patients were found in the practice, the infective status of whom was unknown to the surgeon 10 . There was general agreement with the need for universal precautions 11 in all of the existing policies and it was a basic policy of the N.S.W. Department of Health. In consideration of this, there was no debate about its inclusion in a revised policy.
Anaesthetic Apparatus and Instruments
This aspect had not been addressed in the anaesthetic section of the N.S.W. Health Department's 1992 Infection Control Policy. However, in the Infection Control Policies of the National Health and Medical Research Council and the Australian National Council on AIDS, the American Society of Anesthesiologists, the American Society of Nurse Anesthetists and the Association of Anaesthetists of Great Britain and Ireland, there was clear consensus that apparatus or instruments used that could come in contact with blood or mucosa should be disposed of or undergo decontamination and high level disinfection as a minimum before reuse. The Australian and New Zealand College of Anaesthetists Statement on AIDS could be said to support this.
There was no published research particular to this area available, however, general infection control principles for bloodborne pathogens could be assumed to apply.
There was no dissent in the decision that disposal or decontamination and high level disinfection of all apparatus and instruments that come in contact with blood or mucosa after every patient use was appropriate.
ANAESTHETIC BREATHING CIRCUITS
This was the only area of major division in the existing policies. There were as many policies in this regard as there were organizations promulgating them and in summary they were:
American Association of Nurse Anesthetists
A disposable or sterilized circuit and a filter for every patient.
Association of Great Britain and Ireland
A disposable or sterilized circuit for every patient.
N.S.W. Department of Health
A decontaminated circuit and filter for every patient.
National Health and Medical Research Council/ Australian National Council on AIDS
A filter or decontamination and high level disinfection for any circuit or part thereof not protected by a filter for every patient.
Australian and New Zealand College of Anaesthetists
The highest standards of cleanliness and hygiene.
American Society of Anesthesiologists
Cleaning and disinfection when the the soda lime is changed. Filters and cleaning and disinfection following each use was specifically rejected.
CONSIDERATIONS AS TO CIRCUITS
The literature was as contradictory as the policies. Whilst there was some work that showed that contamination of breathing circuits did occur 12 , there was work that did not show circuit contamination 13 . Prospective trials had not demonstrated nosocomial infection from anaesthetic circuits [14] [15] [16] . However, on examination of these papers, it was apparent that with the very small incidence of anaesthetic nosocomial infection, none of these trials had sufficient power to draw any valid conclusion as to the ability of the trialled procedure to prevent infection.
Filters should provide, on theoretical grounds, protection against bacterial and viral cross infection. However, in the literature this had only been validated for bacteria 17, 18 . There was no Australian or International Standard by which to assess filter performance. Therefore, due to the perceived low incidence of cross infection via circuit and the complexity involved in performing high level disinfection of much of the anaesthetic circuitry including ventilators and gas monitors, the decision was made to accept filters as an appropriate barrier to cross infection.
The final policy in this area of revision was for a filter for every patient and disposal or decontamination and high level disinfection of all parts of the breathing circuit not isolated by the filter. In circumstances where a filter was not used the whole of the anaesthetic circuit would require disposal or decontamination and high level disinfection. That part of the breathing circuit isolated by a filter would be disposed of or decontaminated and undergo high level disinfection at the end of each procedure list. In the absence of published standards for filter performance none was specified. The policy makes no recommendations as to how the CO 2 absorber should be handled.
FURTHER DEVELOPMENTS
The revised policy for anaesthesia was circulated as interim advice by the N.S.W. Department of Health in June 1994. It was subsequently incorporated into an Infection Control Policy that after consultation with all areas of medical specialty and in particular with the Medical Services Committee (which had previously been established under the N.S.W. Health Administration Act 1982) was published by the N.S.W. Department of Health in June 1995 19 .
The Australian Society of Anaesthetists published a policy document in September 1994 20 which, while advocating universal precautions, has two quite different methods of dealing with the anaesthetic circuit, apparatus and instruments. The choice of which is to be used in a given case is determined by the known infective status of the patient. Neither of the two methods complies with the N.S.W. Infection Control Policy.
The Australian and New Zealand College of Anaesthesists published a policy document on infection control in anaesthesia in February 1995 21 . The policy endorses universal precautions by referral to the College Statement on AIDS and Hepatitis 4 in which universal precautions had been outlined. The policy covers all aspects of infection control in anaesthesia and is not at variance with the N.S.W. Health Department Policy.
The principles of the revised N.S.W. Infection Control Policy were incorporated into the Medical Practice Act 1992 of N.S.W. by regulation on July 7 and September 8, 1995.
